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4Abstract
Electronic Healthcare record keeping can be daunting. The available 
software does not usually allow for clinicians to input information 
concordant with their clinical work-flow. This disrupts the clinician-patient 
encounter and can lead to frustration for both clinicians and patients. 
Because of this, the organic interaction between the patient and the 
clinician is not accurately recorded with available EHR systems. For 
example, the idiosyncrasies of individual patients—how and why they 
present certain information—as well as the clinician’s response can be 
significant but are ignored by the demands of EHR data entry. Patient 
or person-centered care is increasingly recognized as a fundamental 
principle and value in increasing beneficial health outcomes. Therefore, 
EHR systems ought to allow both collaborative information entries 
with clinicians and follow the patient’s lead in terms of setting priorities 
for care.
This user interface is designed to accommodate the recording of the 
organic interface that takes place between the clinician and the patient 
while patient-centric. It also accommodates all the patient records in a 
singular interface, and yet make the interface easy to understand and 
use. A significant amount of project is dedicated to understand the user 
work flow and develop information architecture to make the software 
mold to the needs of the user rather than the other way around.
Keywords: 
Healthcare records
User interface design 
User experience design 
Electronic healthcare records 
Information architecture 
User work flow
Hospital 
Doctor
51.1 Problem Statement
Electronic Healthcare Record (EHR) systems available in the market 
are industrial and administration centric. In contrast, the clinician-
patient interaction is organic, idiosyncratic and personalized. Thus, 
when clinicians try to record this personalized interaction with an EHR, 
they encounter an inflexible, unresponsive categorical structure that 
accommodate the flow of the clinical encounter. Thus this information-
rich interaction is reduced to a generalized, bland description common 
all over the system. This ultimately limits and frustrates the potential 
creativity, perception and individuality of the practitioner and the patient.
Additionally, input of information by the clinician in presence of the 
patient reduces the face to face interaction between the patient and 
practitioner, further decreasing their interaction.
61.2 Situation Analysis
The problem with EHR concept
In the EHRs available today, the interaction is administration centered. 
The system is driven by the output of billable service codes supported 
by diagnostic labels. All information entered prior to those outputs 
are organized in their support. This data is often very loosely related 
to the information about the patient’s behavior and priorities that the 
clinicians need to care for the patient. As a result, the doctor patient 
interaction is reduced to a generic template available in the EHR. These 
templates do not have the flexibility to record the ingredients that 
create the uniqueness of the interaction. Providing free text space to 
enter interaction dose not solve the problem for the practitioners as the 
interaction can be quite lengthy and customized data entry is ignored by 
the data processing system of the EHR, since it is out-of-template. Thus 
EHR use actually discourages the recognition and inclusion of patient-
centered interaction.
     
7The Problem with EHR interface
Most of the health care practitioners in the US today are unsatisfied or 
frustrated with the EHRs used in their clinical practices and hospitals. 
Their chief complaint is that the user interface does not follow the 
actual work flow of the clinical practice and thus they have to spend a 
lot of time completing redundant data entry which can be done by the 
administrative staff instead. Ultimately, clinicians’ impatience with the 
EHR can contribute to the overall work dissatisfaction for the practitioner 
and diminishing the benefit of the health care visit experience for 
the patient.
There are numerous softwares existing today, that do not fulfill the 
requirements for the practitioners. Competitive Analysis section 
discusses some such examples.
1.2 Situation Analysis
8NextGen
NextGen is the most well known software in the field. This software 
lacks proper input methods. To enter numerical information, multiple 
number pads are provided on the screen. This seems to be completely 
unnecessary for a computer screen. A new number pad besides each 
field takes up a lot of real estate and increases the memory load for the 
user which might lead to error. The user has to figure out where to input 
the data and which number pad to use to input the data.
Although, a lot of data is accommodated into a single screen which is 
convenient for a professional, but the icon design is outdated. There 
is too much detail to decipher the meaning. This is a good example to 
collect an inventory required in creation of a better UI design.   
Competitive Analysis
1.2 Situation Analysis
9PrognoCIS
Similarly, PrognoCIS is another well known EHR. This EHR is a bit more 
structured with some color coding in place. Although, there is a scope for 
better color coding to define the each block of information. In addition, 
this program lacks typographical hierarchy which makes it difficult for the 
viewer to concentrate on a particular element. 
This program fits the bill for administrative purpose but the patient can 
get lost in the information overload.
1.2 Situation Analysis
Competitive Analysis
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e-MDs
e-MDs is another software which is widely popular in the healthcare 
industry. This software provides a lot of space for free text which means 
the practitioner cannot talk to the patient while getting all the information 
into the software. Sometimes, such free text notes might be lost due 
to software errors which can lead to major frustration on part of the 
practitioner and the patient. 
1.2 Situation Analysis
Competitive Analysis
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Nuance 
Nuance is a company that builds various products for healthcare 
industry. They have a wide variety of products that support speech 
recognition. According to the reviews found on the internet, some 
practitioners like this kind of software and can put up with the errors in 
the speech recognition while others find it to be annoying. One of the 
main highlights of a product by Nuance is that the clinicians can use their 
cellphones as microphones to dictate to the system. This means that the 
clinician does not necessarily have to be near a work station to get the 
notes digitized. It is one major breakthrough solution which when further 
pursued, can develop into something that can be of everyday use at a 
medical practice.
1.2 Situation Analysis
Competitive Analysis
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2.1 Survey of Literature
Physicians’ Concerns About Electronic Health Records: Implications 
and Steps Towards Solutions 
By Mark Friedberg, Francis J. Crosson and Michael Tutty 
March 11, 2014 
http://healthaffairs.org/blog/2014/03/11/physicians-concerns-about-
electronic-health-records-implications-and-steps-towards-solutions/
This article discusses the doctor’s responses to a survey of open 
ended questions to gauge the professional satisfaction of doctors on 
integration on technology in health care system. Specific study for EHR 
was not carried out but most of the survey participants commented about 
EHR and thus the survey was reshaped to include findings specifically 
related to EHR. Most of the participants commented that the EHR did not 
follow the clinical workflow, is time consuming, reduces the face to face 
interaction with the patient and generates high number of alerts  
4 lesser know problems with EHRs
By Marla Durben Hirsch
http://www.fierceemr.com/story/4-lesser-known-problems-
ehrs/2014-04-14
The article outlines the hidden problems with the EHRs which are 
normally not apparent to the patients or the doctors. It helps understand 
the underlying risks of not closely monitored EHRs.
Electronic Health Records: The good, the bad and the ugly
By George Palma, MD, Medical Director, Simpler Consulting 
October 14, 2013
http://www.beckershospitalreview.com/healthcare-information-
technology/electronic-health-records-the-good-the-bad-and-the-ugly.html
This article lists down the various pros and cons of the EHRs which could 
help in understanding where the system is going right and where there 
is a scope of improvement. The author at last comments that in case of 
EHRs the bad and the ugly overrides the good and thus the hospitals 
should thoroughly evaluate the EHR before adopting and implementing it 
in their system. 
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EHR systems pose serious concerns, report says
By Joseph Conn 
June 24, 2013
http://www.modernhealthcare.com/article/20130624/NEWS/306249952
The article describes in detail how the EHR could pose serious threat to 
a patient’s life and how the doctors reacted to a survey conducted by the 
KLAS Enterprise, a Utah based health IT market researcher. Furthermore, 
the article describes how the healthcare industry is held accountable 
when an error occurs in an EHR, for which the EHR vendors should be 
held accountable.
Fundamentals of Electronic Medical Record Design Part I
By Margalit Gur-Arie 
Feb 11, 2013
http://thehealthcareblog.com/blog/2013/02/11/fundamentals-of-electronic-
medical-record-design-part-i/
The basic functions that an EHR is supposed to carry out plus the fact 
that hoe they are not designed to do so is emphasized in this article. 
The writer lists the three functions and they ways in which these three 
objectives can be achieved.
2.1 Survey of Literature
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Talking to Machines and Being Heard : A speech recognition primer
By Dave Rich
November 28, 2012
UX Magazine, Article No: 909
https://uxmag.com/articles/talking-to-machines-and-being-heard-a-
speech-recognition-primer
The article explains various modes of speech recognition. It goes 
into details of how to design a system for speech recognition, about 
the grammar and formation of the sentences, the technicalities, error 
handling etc. 
Process Makes Perfect: Speech Recognition User Interface Design
The nine steps to a voice user interface design with rewarding user 
experience.
By, Stephen Keller
January 14, 2013
UX Magazine, Article No :937
https://uxmag.com/articles/process-makes-perfect-speech-recognition-
user-interface-design
This article explains how a speech recognizing interface is created. 
It explains the structure of the interface, kinds of speech recognition 
interactions and grammar. It would help understand the process in order 
to make some crucial decisions while designing the interface. 
2.1 Survey of Literature
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Cognitive Psychology in and out of the Laboratory 
4th Edition ISBN-13: 978-0-495-09963-5
By Kathleen M. Galotti
This books helps understand the human psychology which in turn helps 
forecast how the human brain would react to a certain interaction. 
It helps understand different aspects of memory load, cognition, 
knowledge representation and basic processing of the human brain. 
Designing of Everyday Things – Revised and Expanded Edition 
ISBN 978-0-465-05065-9 (pbk.)—ISBN 978-0-465-00394-5
By Don Norman
This book explains the basic heuristic principals, the basic terminology 
used in the field of interaction design, the various errors caused 
by humans and the definition on types of errors and mistakes, and 
designing for a business world.
Personal names around the world
Intended audience: HTML content authors (using editors or scripting), 
script developers (PHP, JSP, etc.), schema developers (DTDs, XML 
Schema, RelaxNG, etc.), Web project managers, and anyone who is 
involved in the design of forms, databases and ontologies that capture 
people’s names.
Updated: 2011-08-17 19:22
https://www.w3.org/International/questions/qa-personal-names
An article about how different cultures around the world have different 
naming methods and how it can affect the design of a form for the name 
fields. How to collect the information so as to capture accurate data and 
leaving enough leeway for the exceptional user case scenario.
2.1 Survey of Literature
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10 golden rules for digital icons
By Creative Bloq Staff 
January 08, 2014
http://www.creativebloq.com/netmag/10-golden-rules-digital-
icons-11410286
The article goes into detailed discussion about the process of designing 
icons. The factors like audience, the brands, consistency, size of the 
icons are all discussed in the article. This article helped get a good start 
on initiating the process of icon design.  
How to master pixel perfect icons
by Justas 
Aug 21, 2015
http://iconutopia.com/how-to-design-pixel-perfect-icons/
This article helped understand the nuances of creating icons with Adobe 
Illustrator. It goes into the depth of how to use the tools, What pre-sets to 
use, how to make the anti-aliasing minimal and finally exporting the icons 
correctly from Adobe Illustrator with the format of .svg and .png 
Icon Grid: When And How To Use It?
By Justas 
Jan 19, 2016
http://iconutopia.com/icon-grid-when-and-how-to-use-it-bonus-grids/ 
This article talks about the importance of using a grid when designing 
icons and how to decide what kind of grid to use. More importantly it 
talks about the difference between the construction lines and grid lines.
It not only talks about following the grid lines but also throws light on 
when it is fine to ignore the grids in favor of aesthetics.  
2.1 Survey of Literature
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2.2 User Persona
Dr. Mark Richardson
Field of Specialty:  Family Practice Physician
Demographics:  Male
   38yrs
Identifiers:   Friendly
   Calm, 
   Open to new ideas
   Tech Savvy
Size of Practice:  Medium Scale
Technological 
adaptivity:   High
Objectives
To be attentive to patient when they are talking to him and also to record 
the important information that can be useful for the treatment.
Take on EHR: 
I like the idea of EHR but I am not happy with actually implementing in my 
day to day use because it is rigid and time consuming. I have to make my 
notes and feed it into the EHR during after-hours and weekends. I insist 
on making my notes on paper because I am afraid my patients are going 
to feel ignored if I face my computer in their presence.
I also feel that these systems are designed to make things easier for the 
administrative and accounting staff and does not consider the versatility 
of each case and the nuances of an actual medical practice.
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Ms. Emma Rogers
Profession:   School teacher
Demographics:  Female
   30 yrs
   Married
Identifiers:   Warm
   Friendly
   Likes to study psychology
   
Technological 
adaptivity:   High
Objectives:
Has older parents she takes care of. Often accompanies them to the 
clinic. She herself gets consultation from the same clinic, so has an 
experience as an third party observer and as a subject.
Challenges:
Many a times, she feels that the practitioner is listening to her but is 
really not paying attention to the details she is giving him about the 
complaints she has. She feels as if her complaints are not heard because 
the practitioner is either busy figuring out what they should feed into the 
software or are fiddling around with the computer and are just taking the 
data that the software asks for. Her unique problems where not recorded 
or heard by the practitioner. 
Take on the visit:
Having recently moved to the city, I am trying to find a practitioner I can 
trust. I have been disappointed twice now, because I feel the practitioner 
is not concerned with my complaints rather he/she is busy taking down 
their notes on their computer. I wish they could first talk to me about my 
ailment and then go ahead an record it because I feel as if it is a one way 
communication and the practitioner wants me out of their hair as soon 
as possible. 
2.2 User Persona
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3.1 Factors to consider
Easy accessibility
An EHR system has many functions and thus, the most important part 
of design should be how to make the functions easily accessible during 
various scenarios that take place in the practitioner’s office.
Hierarchy
This area had a lot of scope of improvement when compared to the 
various products available in the market. General observation reveals 
that the layout missed the typographic hierarchy which made the data 
look too homogeneous and confusing for the user. 
Color Palette
Being a medical application, it was important that the color palette be 
kept neutral. Using aggressive colors like red and orange in excess was 
to be avoided. Additionally, colors like green and yellow were avoided in 
general, as they can remind the users of sickness. 
Cognitive Design
One of the most important advantage of using a software for data 
collection is that the machine learning could help the practitioner remind 
the important facts about the patient. In some fields of medicine, talking 
to the patient could unlock the mystery behind the ailment. Such factors 
are important for the practitioner to remember. 
During other times, the repetitive nature of the ailment makes it 
necessary to access a particular part of the patient’s medical record. In 
such scenarios, the software’s ability to pull data and present it in a form 
that helps the practitioner recall the facts proves to be useful. 
Other times where this ability could come in handy, is when the 
practitioner has multiple patients with same ailment and medications. 
In such cases, the practitioner need not fill the details repetitively thus 
saving time and increasing the face to face interaction with the patient.
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3.2 EHR Data Elements
Figure 3.1 Data elements - High level
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3.2 EHR Data Elements
Figure 3.2 Data elements - Demographic Data and Chief Complaint
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3.2 EHR Data Elements
Figure 3.3 Data elements - Patient History
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3.2 EHR Data Elements
Figure 3.4.1 Data elements - Doctor’s Reviews
24
3.2 EHR Data Elements
Figure 3.4.2 Data elements - Doctor’s Reviews (Continued)
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The chief purpose of the thesis is to create an improved patient 
practitioner interaction while co-creating the patient records. A better 
system would require a clear understanding of the user work flow at a 
clinic and careful layout of the information architecture.
In addition, the system is designed, so that it would remember the 
practitioner’s choices during the first visit. During the following visits, the 
system recalls the choices and presents them on the top, thus reminding 
the practitioner about the course of treatment and discussion during the 
previous visits.
Initially, the idea of using a voice recognition was being considered, but it 
could raise privacy concerns with healthcare. Plus the voice recognition 
technology is still too naive to be used for such a serious purpose. 
Most of the subjects raised concern that they would feel too conscious 
about sharing their health problems if they knew a software is trying to 
recognize their voice and trying to decode the information. 
4.1 Design Solution
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4.2 Design Ideation and Layout Plan
Initial design was based on the simple concept of dividing the data into 
three main segments i.e. Chief Complaint, Patient History/Behavioral 
Pattern and Practitioner’s Review (Figure 4.1). The sub-menus pertaining 
to each area would appear on the right hand side of the screen, while 
the other two areas could be accessible at the bottom of the screen. 
Moreover, in the sub-menus, once the data has been entered or the 
screen is visited, the menu would automatically appear on the left 
hand side of the screen to indicate that data entry had been initiated 
or completed. An ‘Overview’ button omnipresent on the screen would 
provide a segregated view of all data entered. This was a basic plan, 
which was followed through in the final design but was modified based 
on further research and user inputs (Figure 4.2 to Figure 4.8).   
For the layout plan, the actual screen aspect ratio was not taken into 
consideration as this exercise was intended to define the functionality, 
grouping and layout of the elements.
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Figure 4.1 High level view of data elements
Figure 4.2 Layout plan
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Figure 4.4 Layout plan
Figure 4.3 Layout plan
29
Figure 4.6 Layout plan
Figure 4.5 Layout plan
30
Figure 4.8 Layout plan
Figure 4.7 Layout plan
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4.3 Wireframes
These wireframes were created with the correct screen aspect ratio and 
incorporating additional EHR elements. 
The chief categories were placed on the right side of the screen while 
the other functions were placed on the bottom of the screen (Figure 4.9). 
This system was quickly becoming too cluttered because of repetition 
(Figure 4.10 and Figure 4.11). 
Thus, these screens were further refined to target a more unified look 
and better experience. 
Figure 4.10 The categories which already have data input move to the top tabs
Figure 4.9 Chief categories on the right hand side with sub menus at the bottom
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Figure 4.11 The categories which already have data input move to the top tabs
33
In this final wireframe version (Figure 4.12 to Figure 4.19), all the Main Menu 
items were placed at the bottom of the screen and all the sub-menus 
were stashed in a right hand side menu that can be collapsed if required. 
The side menu still had the segregation to define parent menu for each 
one. 
Figure 4.12 Wireframe iteration 2
Figure 4.13 Final wireframe
4.4 Wireframes Testing and Revision
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Figure 4.14 Final wireframe
Figure 4.15 Final wireframe
Figure 4.16 Final wireframe
4.4 Wireframes Testing and Revision
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Figure 4.17 Final wireframe
Figure 4.18 Final wireframe
Figure 4.19 Final wireframe
4.4 Wireframes Testing and Revision
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4.5 Identity Design
Keywords for logo design:
• Paper Work
• Files
• Data
• Filing cabinets
Figure 4.20 Identity design ideation
37
Digital iterations
Figure 4.21 Digital iterations
4.5 Identity Design
38
Easy
Charts
Final Identity design with color (Figure 4.22). 
This color palette was decided based on the user review collected 
during one of the user testing rounds.
Figure 4.22 Final identity design
4.5 Identity Design
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While designing icons, an icon design grid was used (Figure 4.23). 
The purpose of the grid was to maintain the consistency in size and 
roundness of the corners. 
4.6 Icon Design
Figure 4.23 Icon design grid and icon design 
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4.7 Typography
The type family to be used was required to be a simple, easily readable 
and sans-serif typeface. Also, it was required to be something that was 
widely available on all the systems. Different weights and variations 
were used to determine the hierarchy and harmony wile keeping the 
design simple. 
Source Sans Pro
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
1234567890
Source Sans Pro Bold
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
1234567890
Source Sans Pro Italics
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
1234567890
41
4.8 Features
Navigation
Easy and efficient navigation was the key to improve the usability of 
the product (Figure 4.24). In order to implement that, the use of tabs and 
collapsible menu system was made. The bottom menu was to be used 
to navigate through the different main parts. But in order to navigate to 
a particular menu item, either the side menu or the universal search bar 
could be used.
Moreover, the tabs facilitate the navigation within the same area 
of the software.
In this way, multiple ways of navigation is instrumental in increasing 
the usability.
1 2
3
4
Figure 4.24
1. Bottom menu
2. Side Menu
3. Universal Search Bar
4. Tabs
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Consolidated view
While examining the patient, the practitioner can be fine with working 
on one area of the data at a time; but in order to make a decision, the 
practitioner would require an overall view of the whole data chart. 
Consolidated view would provide an overall view of all the collected data 
on a single screen (Figure 4.25). This way, the practitioner would not have to 
jump from page to page and make mental notes while taking decisions 
as this creates a memory overload which can affect the decision making 
and lead to errors.  
1
1. Consolidated view
Figure 4.25
4.8 Features
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Auto-fill text 
This feature is in place to reduce the practitioners’ screen time and 
increase the face to face interaction with the patient. Any information the  
system has been fed in the past would be Auto-filled and would appear 
in red text (Figure 4.26). This way the practitioner would know to go over 
the data to eliminate any errors. 
This system can also be useful to keep a track of the practitioner’s 
medical habits. They can observe trends and draw desired data for 
research purposes. One such instance would be, if the practitioner 
comes across a rare medical case, the software can be instrumental in 
finding similar case from the history for reference. 
In other scenarios, if the practitioner gets similar cases frequently, they 
do not need to feed in the same prescription and lab tests repetitively; 
the software can take care of that, based on the symptoms and the 
allergies predetermined by the previous cases. 
Figure 4.26 
When the practitioner enters the allergy to Naproxen, the software pulls data about the 
allergic reaction from the data. This data is normally the most common reaction to the 
substance. The red color signifies that the data has been Auto-filled, so the practitioner can 
change the data if required. The text in the light blue signifies that the data has been entered 
by the practitioner. 
4.8 Features
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Document Library 
Lab reports get outdated easily. Also, copying data from the lab reports 
manually increases the margin of error and is also time consuming.  
Document library feature (Figure 4.27) is designed to eliminate both the 
above problems. When the documents are uploaded into the document 
library, the software itself, reads the documents and fills the appropriate 
fields in the respective tabs. This way, when the practitioner’s office 
receives the lab reports via email, they are automatically assigned to 
the concerned patient and their data is auto filled; thus saving time, 
manpower and reducing the margin of error. 
Figure 4.27 Document library page
4.8 Features
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Home Page and Privacy
Home page consists of the practitioner’s schedule, additional notes, 
calender and email inbox (Figure 4.28). 
The home page is a customizable page where the practitioner can 
arrange the elements according to their liking. In addition, when the 
practitioner logs in after the nursing staff has logged out, the schedule 
and the details related to other patients is hidden (Figure 4.29). This visibility 
is toggled by the hied/view button on the top menu.
1
2
1. & 2. Visibility toggle button
Figure 4.29 Home screen with visibility turned off 
Figure 4.28 Home screen with visibility turned on
4.8 Features
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4.9 Design Iteration 1 : Color Palette
While deciding on a color palette, it was crucial to consider the 
patient’s psychological condition when they visit a clinic. It was to be a 
calm soothing theme so as not raise feelings of agitation and anxiety. 
Excessive use of colors like red, orange and yellow is avoided. Also 
colors like green and yellow were avoided so as not to remind someone 
of being sick. Various color palettes (Figure 4.30 to Figure 4.33) were presented 
to 10 users. Below are the votes distribution for each color selection.
Sample 1
Sample # Votes
1 3
2 2
3 0
4 5
Figure 4.30
47
Figure 4.31
Figure 4.32
Figure 4.33
Sample 2
Sample 3
Sample 4
4.9 Design Iteration 1 : Color Palette
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4.10 Design Iteration 2: Privacy + Vocabulary
Some users had concerns about the vocabulary used in the software. For 
instance they did not like the word ‘Status’ used in the Chief Complaint 
area. But further discussion with the medical practitioner revealed 
that the word should be kept as it is, because the program is primarily 
designed for professional use. 
On the home page, some users had a concern about the privacy. When 
the practitioner logs in, their home screen showed their schedule, which 
would even be visible to the patient. 
In order to solve this problem, an iteration was carried out to set the 
hidden mode as default when logging in (Figure 4.34). The practitioner can 
toggle the visibility with the click of a button if required.
Professional users were concerned about feeding the data about 
General Appearance in front of the patients. They were concerned about 
the scenario when the patient was in a rather unflattering condition; 
for instance, they cannot say the patient looked ‘tired’ or ‘worn down’ 
in front of the patient. It would ruin the practitioner/patient trust and 
communication and the patient would close up. 
The solution to this was, before logging out, the practitioner was asked 
if they would like to enter any information before proceeding (Figure 
4.35). Thus, the practitioner can wait for the patient to leave before 
they log out.
Figure 4.34 Home page with visibility turned off
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Figure 4.35 Pop up dialogue box that appears before the practitioner logs out
4.10 Design Iteration 2: Privacy + Vocabulary
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4.11 Design Iteration 3: Document library
A live prototype was tested with users. This prototype included all the 
sections and the consolidated view of all the sections. The users were 
asked to click through the prototype to see if they understood how to 
navigate. The users found side menu to be very useful. 
As per user’s suggestion, icons were added to the upper menu items 
(Figure 4.36 and Figure 4.37). 
One of the medical professionals suggested adding a document library, 
where all the documents, old and new would be stored and the all the 
information from the documents would be auto filled into the fields. 
This feature was added along with the function to unpin the document, 
so the data of the old document does not keep appearing on the active 
screens; although the document still lives in the document in the library, 
but in a dormant form for future reference if required (Figure 4.38).
Also, a ‘home’ screen was designed and an icon was added to the upper 
menu. This screen would be used for the practitioner to navigate through 
the software.
Figure 4.36 Screen design before iteration 3
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Any document that is emailed to the practitioner’s office with a lab report 
attachment, gets added to the document library, and thus appears on the 
Document Library page. The document can be easily un-pinned from the 
email or in the document library.
Figure 4.37 Screen design after iteration 3. Icons added on the top menu, home page de-
signed and document library added.
4.11 Design Iteration 3: Document library
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Figure 4.38 Inbox design with an option to un-pin document. 
4.11 Design Iteration 3: Document library
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4.12 Prototype
Using the mocked up screens and inVision app, a prototype was created 
to imitate almost all the behavioral patterns of the actual software. Below 
is the link to the prototype:
https://invis.io/EAB8YKJ24
Figure 4.39 Sign in screen design
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4.13 Future Considerations
Patient side Login and  Data management
Developing an app or patient side portal could save a lot of time at 
the medical office. The patient can input their basic information before 
the appointment. This way, the office staff can re-assign their time to 
other activities.
Universal Data Entry
A single source where all the patient data would be stored from around 
the country and each patient has a unique number which would be 
valid all throughout the country. This way, the repetitive data entry 
can be prevented, plus mis-communication of data is avoided while 
changing doctors. 
Voice Recognition
At this point in time, voice recognition is not well developed to pick up 
the free speech around the room. The margin of error is high which can 
be dangerous in a doctor’s office. Plus, confidentiality is a bit dubious 
in terms of voice recognition as patients are still weary of someone/
something listening to their conversation.
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4.14 Conclusion
It is important to understand that Electronic Health Care recording 
system is merely a tool for medical practice. This thesis, takes the 
existing system designed by engineers and hospital managers and 
adds the user feedback from the medical practitioners to shape a better 
experience. The work here re-introduces the patient driven healthcare 
charting by simplifying the UI. 
After various considerations, it was decided that this project would be 
developed for a general medical practice, such as Family Medicine. Next 
step would be coding this application to see how it performs in the real 
world. And then, going forward, there is a scope for developing custom 
design for other fields of medicine. 
While researching for the project, I realized that even the most complex 
data can be made legible and with better design. This requires a great 
deal of planning and an understanding of the user’s needs. In addition, 
I also understood that user input is the most important ingredient of a 
good UI design.  
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In total three rounds of user testing were carried out. 
Round 1
Following were the questions asked for Round 1. Total 4 laymen and 2 
medical practitioners were interviewed.
Questions to the laymen:
1. How do you feel about the medical practitioner using a computer 
when you are in their office?
2. What do you think the practitioner doing on the computer?
Questions to the medical practitioners:
1. What do you think about the EHR?
2. Could you share your thoughts on what you like and what you don’t 
like about the system? and why?
3. What improvements would you like to see in the system?
Layman 1
Gender : Female
A2 User Testing and Feedback 
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Age: 25
Occupation: Student
Response to Questionnaire:
1. I understand why they need to use the computerized system, but 
sometimes I feel a little bit ignored with some practitioners. Some 
of them have better bedside manners than others so they are 
considerate, but I have come across  some who are interested in just 
feeding the data on the scree rather than concentrating on what I say.
2. I know that they are taking the notes about what I said, but I am not 
sure if they got everything I said. I am a bit insecure when they do not 
communicate with me openly.
Layman 2
Gender: Male
Age: 23
Occupation: Student
Response to Questionnaire:
1. I don’t mind the use of computer in the office as long as they 
use it for taking my history. My general physician is awesome at 
communicating with me. Normally, he would talk to me about my 
ailment and then based on my response he would feed the data into 
his system. But I have visited other doctors over the time and it was 
annoying when he was working on the computer screen while talking 
to me. I was not sure if he was listening to me
2. For keeping a record of my medical history.
Layman 3
Gender: Female
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Age: 41
Occupation: Administrative Assistant
Response to Questionnaire:
1. I am not a big fan of the screen in the doctor’s office. I do not feel 
comfortable talking to the doctor because of lack of eye contact. 
Plus, I am not sure if I am an annoyance or am supposed to speak 
while they work on screen.
2. I hope they are working on my medical record.
Layman 4
Gender: Female
Age: 33
Occupation: Reception manager
Response to Questionnaire:
1. Well, I would rather the doctor talk to me first. It feels like I am talking 
to a person who does not want to hear from me. My doctor nods 
and makes appropriate sounds along the way while working on the 
computer and also asks questions, but then while I am answering, 
he starts entering the data in the computer. I know its a substitute to 
writing but somehow, computer screen feels impersonal to me.
2. They are taking down my medical history for sure, because I have 
seen them do it. 
Medical Practitioner 1
Gender: Male
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Age: 52
Specialty: Family Physician 
Response to Questionnaire:
1. I like the concept of EHR, but I don’t like the way it is being 
implemented today. I would like to rather take my handwritten notes 
and then transfer it to the digital version but that is time consuming. 
Plus, it is difficult to communicate with the patient while taking notes 
on the system
2. I like the fact that everything is digital so the margin of error is 
minimized. I think the systems available today are created for the 
administrative purpose rather than the medical purpose. If I dont take 
the notes while patient is in the office, I have to stay back after hours 
or spend time on weekends to complete all the paperwork.
3. I would like a system that is focused on medial note taking rather than 
the function of administrative staff.  
Medical Practitioner 2
Gender: Female
Age: 46
Specialty: Family Physician
Response to Questionnaire:
1. I wish the system was more intuitive and easy to use. These systems 
have set templates for each condition, but it is not possible to have 
everything in a templatized format. 
2. I like that I can draw out anyone’s data I want with the search 
function. This becomes very time saving in cases of emergency and 
saves a lot of time. The fact that I don’t like is that I am limited by the 
templates. I do not have the free rein to feed the data that is special 
to each patient. 
3. I would like to have an option to be able to enter the customized data 
for each patient. Free text is good to have, but no one really goes to 
read the free text, plus when you have to feed everything in the free 
text ares, the text becomes jumbled up and data is difficult to find.
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Round 2
Round 2 was carried out to decide on the color palette of the interface. 
Mostly non-medial members were tested for this round. In total, 10 
people were interviewed to make a decision on the color palette. They 
were asked the following questions:
1. Which color palette do you prefer?
2. Give a reason for your selection
Person 1
1. Sample 2
2. I like the colorful look of it.
Person 2
1. Sample 4
2. I like that everything is in one color.
Person 3
1. Sample 1
2. I have seen the greenish blue color in lot of hospital related material. 
Lilac seems like different color choice.
Person 4
1. Sample 4
2. I don’t know why I like it.
Person 5
1. Sample 2
2. Turquoise is my favorite color. I think the combination of turquoise 
and red looks good.
Person 6
1. Sample 1
2. I think it has a calming look to it. It looks elegant.
Person 7
1. Sample 4
2. I like that it is monotonous.
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Person 8
1. Sample 1
2. I like it because I think it looks good.
Person 9
1. Sample 4
2. The red is very distracting in Sample 2 and Sample 3. I like Sample 1 
but Sample 4 is my favorite.
Person 10
1. Sample 4
2. It looks like a no-nonsense theme. 
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Round 3
This round was carried out with both the audience groups i.e. laymen 
and the medical practitioners. 2 laymen and 2 medical practitioners were 
interviewed during this round.
Medical practitioners were asked to perform the following tasks:
1. After reading the Chief complaint of the patient, check if they have 
any allergies.
2. View their additional information.
3. Check the family history.
4. See what medicines they have been taking in the past.
5. Check their lab reports.
6. Go to the consolidated view.
7. Prescribe the appropriate medicine and procedures.
Laymen were walked through this tasks while narrating what is 
happening and based on their questions and their understanding, 
appropriate changes were made.
Medical Practitioner 1
Performed the tasks successfully with no external help 
Medical Practitioner 2
Performed the tasks successfully with no external help 
Layman 1
Had a comment about the language of the program. They thought that 
language was technical. 
Laymen 2
Understood the things happening in the software. 
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